DOCOHSNT RESOBE 



ID 168 898 

TITLE 



BensoD/XTerel J. 



_\ 



Sff 0127 5tt8 



& Guide to Energy - Savings - For the Poultry 
Producer. * - - ' 

Department, o£ agriculture, Washington , fil C. federal 
Energy &d!Qinistrati.Qn, ashingto:nf D.C. 
Jun 77 

56p. ; Por^related documentSr see SE 027 5tttt-5tt9 
Office o^f Communication, Publications Dxvisiou, U.S. 
Dept. of Agriculture, ffashi&gton, D.C. 20250 (single 
copies free w^ile supply lasts) 

HFP1/PC03 Plus Po.0?a^. ^ 

♦Agricultural Production^; *agi3dculture; Conservation 
Educationr *En'ergY; *Energy Conservation; *Paraers; 
Instructional Materials; Posjiseoondary Education ' 
♦Poultry / 

•V , , - • 

V This booklet gives a brief overvie»-o£ energy use in. 
poultry opera-tfions ana gives^exanffleg of cutting costs of turooding, 
lighting-, ventilation, feeding, satering, vaste removal, housing ^ 
de.sigB, construction and mainfeenance. Finally, energy use 
recordkeeping is'd'iscussfed. (BB) • ^ • 



ikstitdtiom 
,p6b date ■ . ' 

KOTE ■ 

&V&IL&BLE FBOM 



E,dRS PBJC'E 
'DESCRIPTORS 



IDEHTIFIEES 



ABSTEiCT 



1 , 



♦ ' Beproductions supplijsd by BD^ are the best, that can be made * 

♦ froai the original docuaen^t,. " ' ' " * 



r 



A GUTOE 
TO ENERGY 
SAVINGS 



FOR THE 

POUtTRY 

PIJODUCER 




1' o 



UNITED STATES 
DEPARTMENT OF \ 
AGRICULTURE' 



FEDERAL • 
ENERGY 

ADMINISTRATION \ 



tOUCATION4WELPAitC 

THIS OOCUMCNI HikS fiCEN ,ftEPftO. 
?^*l?J!i'''^V *»E<;EiyE0^FROW 

siATEo 00 i^ecessAfticY «ePRc 

sen? OPPitJAl. HikTlOHAL iHSTHOTC OF 
CDOCiTlON POStflOU OR POLlCV 



.OHE PART OF A SERIES OF PVBtlCAHONS ON 
ENERGY AND VS. AGRICjJtTORE 

This -report Vas prepared by Verel W» 
Benson, Poultry Program Area, CoTnnwdity 
Economics Division, Economic Research 
SeiVice, U^* Department of Agriculture* 
It was p^^ared under the supervision 
of 'Geov^e B* Rogers, Energy Coordinator, 
Coimi^lty Economics Division^ and 
Eame. E* Gavett, Energy Coordinator, 
M«ional Economic Analysi;? Division, 
/ERS, and Robert C^ Marlay, Technical . 
Project Officer^ Federal Energy 



ACKNOWtEDQMENl? 



Admlnls t ra t ion . 



Other publications in this series are 
A Guide to Enerfey Savings for the ^ * 
Vegetable Producer , A Guide tp Energy " 
Savings for the Livestock Producer , A 
Guide to Energy Savings for the Orchard 
Grower, A Guide to Energy Sayings, for 
the Field Crop^ Producer , jnd A^uide 
, to Energy' Savings for the Dairy^Farmer ^ 

the Supply lasts single copies 
are^*available fromr 



Office of Connnunication 
Publications Division^ 
lf*S* Department of Agriculture 
Wjashington,. D*C^ 20250 



. This report has been reviewed by a sub- 
stantial number of organizations and 
individuals* Many are lasted below** 

Org_anizations ; American Farm. Bi(reail 
Federation, Midwest Poultry Federation, 
Inc*, National Broiler Council, National 
Council of Farmer Cooperatives, National 
Grange, National Turkey Federation, 
Northeastern Poultry Producers CounciJ, 
Inc., Pacific Egg and Poultry Associa- 
tion, Poultry, and. Egg Institute of 
America, Southeastern Poultry and Egg 
Association* 

Ind ividuals : ' J * W* Claybau|lH|^ ASAE 
Poultry Housing Systems Committee, S*E* 
404; Tt^N* Brewer, C*A. Floods 
Koon, an(i^G/R, McDaniel, Auburn 
University; M*H* Swanson, University 
of .California; C*E* Ostraiider and A* 
Van^ Tienhoven, Cornell University; ^■ 
E*W* Walpole'and N*E, Collins, Univer- 
sity of Delaware;- M*Y* Dend>, Univer-- 
sity of Georgia; L*E,- Cart and J*L, 
.Nicholson, University of Marylanif; 
L*B* triggers, R*P^ Rohrbach, and G,R* 
Baughman, Tdorth Carolina State Univer- 
sity; F*W,Hicks, ^Pennsylvania State 
University; L*B. Altman, £»N* Drury^ 
H* Ota, F*H; Reece, R*G* Yeck, 0*U* 
Bay, and W*R* Jenkins, U*S* Department 
of Agriculture* 

The contributions of State an^ Federal 
Extension and research personnel to 
<^his guidebook in thfr form of research 
* bulletins. Extension publications, 
notes, and conversations have been 
extremely helpful. Data and assistance 
from poultry Industry sources also are 
greatly appreciated* 

* Listing does not imply official 
'action to endorse the report nor * 
x:omplete agreement with its contents* 



ERJC . 



'JUKE .1977 



Page ' 



Introduction * 1 

Energy and J,ts Use in Poultry 

Operations' >^ 4 

Saving Energy In Iteultry 

Operations 6 

Brooding 7 

Lighting 1^ 

^ , Ventilation 17 

Feeding, Waterings and Waste 

Reijbval 22 

Housing Design, Construction, 

and Maintenance 26 

Keeping Records of Energy Use * . 35 

References * , / 45 



D^TRODlKnON 



The"Natlon*8 2-1/2 million farms consuDie 
"6*3^ billion gallons' of gasoline and 
dl^el rfiielt some 173 billion cubic feet 
of{ natural gas* 1*5 billion gallons of 
LP' (liquified petroleum) gas> and 32*3 
Million k±lowat?t--hours of electricity 
in a typical year*^ 

^\ile ainounting to only 3 percent of all 
the energy used in the country^ the 
' energy required to keep our farms in 
' operation is a vital and increasingly 
'expensive reBour^e* The cost of energy . 
'has nearly doubled in* the last 10 years* 
The largest part of the increase has 
taken place in the last 3 years alone* 

Famiars are coping wit:h higher costs for 
energy in the saine way they deal with 
other problems that arise* They are ad- 
justing operations to get the last drop 
* of value out of a gallop of fuel» io 
vring mo^e work out of a kilowatt-hour 
of electricity* 
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Beyon4 the ne^d to save fioDney* .ianners 
m^y well ast^ why they should be expected 
to be more conscientious about cEon* 
serving ^ehergy; cost-'consciousness is 
built into any successful farm operation* 
But fanners* like the rest of the^atlon* 
are being forced by global energy pro*-, 
blems toireassesa their use of fossil 
I fuels* The entire Nation is'being made ' 
increaaiitgly aj^are 'of the severe limits 
of what was once thought of as a limit- 
l«§s resource* For all to prosper*. all 
must conserve* no matter how great the 
individual priority pf ude* 

This gidTdebook' contains a 'wide spectrum 
of ideas for operators of many,'sizes and 
types of farms* ot^jerator^ wjtiose concep'^ 
tion of energy cbnservation' may vary* 
^he ideas range ^from ^eater attention 
■to daily details to substantial added 
investments in facilities and equipment* 
Not all the 'iilea^ will yield large dol^- 
lar savings* Today energy' conservation 
may seem secondary to other considera- 
tions because energy costs remain a 
small fraction of total costs^ Tomor-* 
row, as available quantities of, energy 
become restricted, producers will have> 
tto adopt energy conservation measures 
Irrespective of cost* \ 

' ' ' 1 ' 

This effort is to help farmers use 

energy Tesources^even more prudently 

the future* 
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Table 1--Energy used in U-S- agriculture^ by coraraodity^ 1974 1/ 



Comnodity 


Inventory 
'2/ 3/ 
(head) 


Gasoline 
(gallons) 


.Diesel 
(^gallons) 


Fuel Oil 
(gallons) 


LP gas, 
(gallons^ 


^ Natural 
gas 

(cubic feet) 


J 

Electricity 
Cifilowatt- 
hours) 


Invested 
energy 4/ 
■ (Btir) ' 


^^ot^l 
energy V 


Energy, per 
1,000 h^ad 
(Btu) 


. ' 






Thousands 






- . Millions 


Billions 


Thousands 


Layers 


286^478 


13^966 


1>760 ^ 522 


5>090 

j 


249: 


' * 829 


NA 


5>639 y 19;6S4 ^ 


Pullets ^ 


285>622 


) .22^680 
21 214 


893' 


1>206 
. 6>397* 


.\ 23>556, 
> 

122> 274 4. 


545 ^ 
2,237- 


14 KA 

504 J^k^y 


6,146 

19>574 
* 


21>518 
/ 6,678 ' 


Turkeys 


131*310 


> 

^9>994 




4 /V 




1^162 


67 ' 


NA 


7*174^ ' 54^634 * 


Mlsc . 
po ul try ' 




1»482 






1>559 


424 


2 


NA » 


'354 


NA 


Total 
po ul.tr y 


NA 


71 > 3*36 






* 194,874 


* 4>615 


U415 . 


1 

* NA 


39 > 787 


NA \ 


Oth^r 
livestock 


i 

NA 


746^029 


' 3*^8^185 




V 

13S,0ll 


' 10 


' 8>613 


* NA 


184>504 


NA 


Total 
livestock 




81 7 > 365 


352,416 


.8,817 


332^885 


^ 4>625 


10 > 028 


NA 


224^291 


NA 
5>255 1/ 


Total 
crops 6/ 1 


340,596 


2^851 /276 


2»286>539 


♦ ♦ 
- 295>112 


*J,148>657 


159>500 


22 > 060^ 


" 716>452 


I, 789 > 930 


Total' 

agricui ture 
1 V 


NA . 


3. 698^641 


2,638,955 

5 


301>929 


1,481^542 


' 164/125 


32^088 


7I6>452 


2>OH,221 


^ NA 



NA « Noi applicable. - ' * / 

V \t DatV include all energy used directly on the farjp, for crop and livestock production purpo'^es — field op^rationd', 
irrigatioTt; crdp drying, mechanized feeding,* space hating, farm business auto U3e> etc. Njumbers ma^t not ad4 up to 
totals due to rtunding, - / ^ 

2I Harvested i^creage exqept for planted acreago> in' Che following!* rice> rye> winter wheiit> ^spring wheats oata> 
barley> catton^ soybeans, peanuts, flaxseed, dry edible beans> d^. edible peas,- sugar beets, and sweet potatoes. 

3/ Hens represent average number of layers (1,000)* Turkeys, broilers, chickens 'represent number raised tl^OOO)* 

y Invested energy include^s the energy required to manufacture fertilizers and pesticides (including carrier 
solijjilon)* ' ^ * 

5/ Poultry energy use includes some energy derived from coal- 

6/ Thousand acres^ . ^ ' " * ^ * < ' 

7/ 1,000 Btu per acre- * ^ ' ^ - * 
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ENERGY AND ITS USE IN POULTRY OPERATIONS 



^ W ^ 

In 1974, poultry production used nearly 

.34 trillion Btu (British thermal unit). 

One Btu Is the heat Required to raise 

the tenperature of 1 pound of^w^ter from 

62*^P, to 63*^F, - Figure 3 shows how this 

energy was .used, The^percentages will 

vary with .the type of poultry. So will, 

the. sources of energy;^ electricity, ^ 

heating fuels, and motor fuels ^(l^o^ 

determine the Amount of Btu consumed in 

a month or a year on a particular farm, 

sffe the convetsien chart on page 44,) 

Table^shows the U,S, average quantity 
of each, type of. fuel used per thousand 
birds for broilers, turkeys, layers^ 
and la^er replacements. Energy, use of 
a' specific producer may vary consider- 
, ably Erom the U, S, average since many 
types ^of operations and locations- were 
combined to estimate these rates. 



Ventilation 
4% 




Figure 3. PERCENT OF THE BTU ENERG-Y USED 
IN POULTRY PRODUCTION THAT IS 
' USED BY VARIOUS FUNCTIONS 



Table, 2 — U*S, average energy use per 1,000 birds In 1974 



* Type of 
poultry 


Gasoline 
it dieseV 
fuel 


-Klec- 
tricity 


Fu^l 
oil ^ 


LP . 
gas— 


t^&tural 
^ Sas 






Gallons 


* Kilowatt- 
^ hours 


Gallons 


Cubic feet 


Tons * 


Broilers 


2.0 


162 


■ 38.5 


45.3 


11,888 


' 0.36 


Turkeys 2/ 


- 49.2 ' 




2^9.8 


079/6 


51^232 


17^5 


Hens 2/ ^ 


40.0 


2^912 


20.2'^ 


22.5 


^ 7,588 ' 


o.io 


Chickens V 


23.1 


50 


^84.3 


' 100.-8 


r»;8l0 


0.83 


Other poultry ^/ 


' 20.0 


'.30 


^ 52-0 


106.2 


49,377 * 


0.97^ 



1/ To determine the number of 8tu usedl^er 1,000 birds* convert the unit^ ^ , 
<gallons, etc. ) Into 8ku, .then add the 8tu in column 1 to th^ Btu in column 2 
and the Btu .under one of the fuels in column 3 (since poultry producers generally 
gse only one type of heating). . Bt\i conversion frable 6n page 

21 Includes breeder(&. - 

y Mainly laying ,flook replacements, but Includes some nonbroiler meat chickens. 
4/ DuckSf geese, guijneas, Rame birds, e 
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Savings attained from such fuel con^er^ 
vation measures a8 additional insulation, 
winterizing side curtains, proper ^quip-^ 
loent maintenance, reduced lighting 
leViSls, changes in lighting; patterns,, 
partial house brooding*^ improved venti- 
lation practices and improved waste 
removal practices will vary amdng pro- 
ducers from^as ^much as 20 to 50 percent* 
The extent of ^he potential saving 'will 
vary considerably f^om producer to 
producer* For example, a recjent local 
survey 'in a broiler production area 
found somi^ broiler producers using twice 
as much fuel as others in the same area* 



Broiler Inciustry 

The ability of broiler ^growfers to adopt 
new practices depends partially on 
economic incentives and capabilities t 



3r)l 



A broiler grower, for example, may liave 
two houses, each capable of housing^ 
15,000 broilers* These broilers are 
likely to be grown under contract for an 
integrated broiler operation with the 
^ grower receiving 2 to 3 cents a pound as 
his payment fcfr providing house, the 
electricity, possibly the fuel, and the 
labor* 

r 

Assuming he grows five flocks annually, 
his gross revenue will approkimate 
$15,000* His energy, costs ^ could vary 
from under $2,000 ^o ove?t $4,000 depend- 
ing on the building construction, in- 
sulation, and management practices* 



Egg Industry 

s 

In the egg >roMuction industry?, layer 
replacement raising is* similar to a 
broiler operation ±ti that brooding may 
consume the most energy. The total farm 
energy costs for a 40,000 bird repl^ace- 
ment .per year farm could 'range tvqm 
under. $1,500 to over $3,000. 

itost of the energy costs for. an eggL 
producer res^J^lJ: from electricity use<} 
^or lightinjg, ventilation, feeding, and 
egg collection * X 9 tal energy costs for 
an egg producer with 30,000 layers could 
range from under $3,000 to over $5^000* 



Turkey Industry 

Althougib turkeys are usually range 
reared, there is a trend toward full^ 
confinemettt which requires more energy 
for space heating<» ventilation, and 
manure removal* Adoption of energy^ 
conservation practices in housing design 
shoulH Help develop an energy efficient 



industry 



Other Rou4try 



Enejrgy use in raising ducks ^ geese, ^ 
guineas, pheasant, and other tpouXtry Is 
Relatively small )>ecau8e of the. limited 
scppi^ of these activities* However, 
potential savings in energy uSe for 
brooding 1,000 birds are similatr to 
savings for br^il^rs, pullets, and 
turkeys, except in causes where the off- 
spring ^re hatche^and brooded by parent 
birds. * Ventilatl^ 'and related conser- 
'vatidn practices in construction would 
be/applicable in confinement rearing* 
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&!^VING ENERGY IN POULtHY OPERATIONS 



BROODING I 

Over 71 percent of the ene)rgy used in 
poultry {>roductioh is consumed in brood-^ 
ing,^so manajgement a,jid maintenance in 
this area dentand close attentiion. 

: Adoption of the following energy conser^ 
vati^n neasures could lead to substantial 
fuel savings* . — ^ ' 

- - t 

1^ Adherence to. •good general brooding 
management practices and good brooder 
maintenance could .^ave at least 10 ~ 
percent* 

2* Partialrhouse brooding could save 
^25 percent; or. more* 




Pilot light 
Ceramic 
element 
Canopy 

Gas hose 
Heat baffle 



rugat^d^ paper to help hold in the heat 
as well as the chicles. 



L Thermocouple , " , 
2/ Pilot gas supply line 

3, Main gas line to ga^ jets 

4, Controrunit 

5, T^ippefature sensing element 
<>- Gas jets 



7. 
8. 

10. 
IL 



Figure 4. GAS BROODER DIAGRAM 




3* , WintJerizing the side curtains 
could save 10 to 15 percent, 

4* Shuttipg off half of' the brooder 
. pil^ lights, when all brooders are no 

jU^ger needed, could save as much as 
p ^10 percent * 

Although these savin|^s are not additive, 
they t:ould result in total fuel savings 
of ^s much as 50 percent* 



Energy Tips- for Operation an^ Management* 

^ Bt^QQ^ maximum number of chicles 
'feasible per brooder* Brooder capacity 
can be increased by 1(3 to 20 percent; by 
clustering the brooders in groups of 
thVee or four and using a single brooder 
guard ^per cluster* 

Start;, and maintain chicled on dry litter 
' (20. ^o. 30 percent noisture content) . 
Wet litter uses heit to evaporate j. 
moisture* t^akin^ water systems tequire' 
additional heat to evaporate- spilled - 
»water* » 

* Locate broodexs near the center of *tfhe 
Jiouse to reduce heat iQse* through build- 
ing walls ^nd possible drafts through 
curtains or air -intakes* 

Set up solid brooder guards. made of. 
-materials such as sheet metal- or cor- 



Brood at the lowest temperature^cguisist-^ 
ent with bird* comfort * A stsavols^t^^ 
perature of 85*^F. is acceptable Sfmost 
conditions* Reducing the l)roo<mife tem^ 
perature by 2*^-3^F* every 3-4 days in- 
stead of 5*^F* every week can save money* 

Check bropder thermostats frequently for 
accuracy to avoLf'^sting fuel and caus- 
ing chick stress* 

Start layer replacement chicks that are 
in cage houses in the top 'deck where ^ 
room tempera tui;^a is highest* 



leak 



mane. l>r< 



^brooder gas lines and ho&es for 
irte each brood* 

Use only special gas bose on brooders to 
prevent leaks* ^ 

Maintain gas line pressure at a speci- 
fied pressure of an 11-inch water column* 
Valves should be fuUy^ opened when gas 
is in We. More than one size of gas 
line may be required to maintain the 
. pres<ltibed pressure in long ga& line^* 

Be sure .pflot lights are adjusted ac** 
cording to th^ manufacturer's specifi- 
cations* 

. Keep the burner, orifice clean* Use 'the 
^proper size reaming needle* Be careful 
not to alter the orifice size* 
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BROODING 



EXAMPLE OF CDTTISG COSTS BY 
■PASTIAL ffiUSE BROODIirc 




$317,27 , savings^ for 80,00d broilers 
a farmer who per year 

produce^ 



. iDi»ring the first 3 we^ks of brooding, 
mit polyethylene curtains can be.used^ 
partition off the middle of the 
.^Woiler house as shown' in figure 5* 
Day-old chicks are>placed in the center- 
section of the building at twice the 
tiormal number per brooder*^ The full 
numberr of feeder lid?* and waterers must 
be. maintained* Equipment should be in 
piace before ^arrival of the chicks since^ 
- the higher chick numbers per square foot 
make equipment changed difficult* 
Cartaid partitions should be removed at 
3 weeks allowing the br61,lers to distri- 
bute themselves throughout the house, 
Extending the tiine pos^s litter caking 
and feeding problems (15)* 1/ 

" * * 

Advantages pf the system arer ^ t 

1* More uniformity in brooding 
teinperaturfr 

\2* Less *d raft in brooding area 

3* Hove time for grower between flocks 
1^0 set up th^^^emalning sections of the 
broiler house* ■ / 

One brooder in each 'end of the house 
should be on at a low setting to prevent 
w:dter from freezing* ' ^ ^ ^ 

1./ Numbers in parentheses refer to 
References at tHe end of this guidebook* 



Brooders off 
during 

brooding period 



Brooders 



0 jo;o p 


• • • • • • 

Brooding Area 
\ (0.3 weeks) / 


0,0 0 0 


T 

32' 
1 




Polyethylene Curtains 
— 200' ^ 






400' '- 



Figure 5. PARTIAL HOUSE BROODING SYSTEM 



Example: A Maryland broil'^er grower 
produces 5 flocks of'l6,000 birds*per 
year for ^ total of 80^000 bipeds* He 
has one 32 by 40(X foot conventional * 
. broiler house which has a 7 foot ceiling 
lieighi* , ^ \ 

Assume the following: (l).The grower 
* attaches the'c'urtain partitions ffo tjhe , 
ceiling and maintains them place for 
3 weeks. % (2) The grower charged $3- per 
hour for his installation and ntainten-^ 
ance labor* (3) !^e grower uses 4 mli 
polyethylene curtains at a cost ot 1 
cent per square foot* (4) The 5, flocks 
are placed in Januar/, Marchi^ May, July, 
^and September* 

Using the following labor and factor 
cost estiniates, the total ne£ saving of 
$317*27 is calculated as follows: 

Labor> use and factor cost estimat&s 

Installation, labor ^ 4 hours 
Maintenance labor - 1 hour per flock 
LP gas - 30 cents per gallon 
Lath T $5 per bundle 
Other materials 



Estimated Installation Cos 



t imn 



tenance 



Labor . - $12*00 $3 pefe^flock 

Curtala^ ^ - 4*48 

Lath,^ * 5*00 * 

Other materials - 5.00' 

Total $26.48 




Estimated ♦Aimoal Cost ^ $26.^ r 3 years 
+ $15 ;($3 x-5 flocks per year) = $23.83 ^ 

The fuel savings are estimated by multi- 
plying the estljnated LP .gas consumption 
,for a flock placed In January^ 97 gal- 
Ions, by the estlmated-^ portion of fu^l 



used during the first 3 weeks, 0*75^ 
when partial brooding is used. This is 
multiplied by 0.40, the estimated i:^duc- 
tion in building heat^^osd due to part:ial 
^ouse brooding, to arrive at the esti- 
* mated fuel savings per 1,000 birds. The 

i LP savings per lock of li6,000 broilers 
\ i&^shown %ii table 3 as 466 gallons. At 
^30 cents per , gallon this equals $139.80, 
''^or the January flock. Total saving, for 
■ all flocks is. $341 -10 per year. Sub*, ^ 
tV^cting the annual cost, $23.83, ^ves 
a iiet savings of $317.27 for the year. 

\ 



TflbU 3-- 
* 


-Esdmaced fupl savings pec flock / 

. / 






■ • r. 




1 


Portion of 
.fuel, consuioed 
1-3 w^eks 


iPf use cace 
pec 1,000 birds 
(gallons) ^ 


NO. o/^ 
birds 

(ytoti sands) 


Reduced 
b«at loss 
faccor * 


livings 
<M LP pec 
flock . 
V ^gallons) 


LP cost A 
P«c gallop . 
(db liars) 


Savings 
pec flock 
(dollars^^ 



Janv 


.75 




97 , 


X 


16 


X 


*40 


466 


X 


.30 


5139.80 


-Mar. 


.90 


X 


67 


X 


16 


X 


.40 


3a6 


X 


.30 


lis* SO 


Hay 


1.00 


X 


24 


*x / 


15 

r 


X 


.40 


154 


X 


.30 


» 46.20 


Sept. 


1.00 


X 
X 


' 6 
17 


X 
X 


16 
16 


X 
X 


.40 


93 


V- X / 
X 


.30 


^ 11.40 
?7.90^* 

1 


To cals 
















— * 




* * 


S341.10 . 



Savlfigs at Dlff«cenc LP C&& Pcicea 
Cencs/gil 25c 30c 



35 c 



40c 



.-Ujnual ^ffvings 5^60.42 SI17.27 S374*12 $430*9-7 
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BROODING 



EXAMPLE OF tUTTIKG COST BY 
WlilTERIZIllG A CONVENTIONkL 
BROILER HOUSE ' " 



$235*10 savings- 
for a bVoller 
growe^r who 



prbduceis 90*000 
broilers per year 



' H^at lo8S through broiler house side 
.curtain^ may^be reduced by 50 percent 
through wittterl^ng (figure 6)* To - 
winterize, a layer of- polyethylene 
s'hotild be ticked to, the inside of^thg 
side window opening to reduce "air leak- 
age* However, the reduction in air ' 
iiOD^eioent may re<^uire installation of 
additional* ■fajigirtf'^^'^^vide proper venti- 
lation rates* * 



M)rop' 
curtain 




Cross section 3*6*' 



Figure 6. DIAGRAM OF INSULATED BROILER 
' ^ HOUSE WITH SIDE CURTAINS 



r 

• /. 



Example; A grower produces 90,000 
broil^s per year in two 32 by 200 foot 
houses* The^houses have 3 foot side 
curtains -running the .length of the *■ 
house* Assume "that he winterizes his 
side curtains by installing the poly* 
ethylene -over the" window opening for 3 
flocks placed in September » January » 
and Ma^ch and uses the curtain for one 
Season* ' , " * ' 

The estimated net savings: is calculated 
below "and shown in table 4* The fuel 
savings Is based on LP gas at 30 cents 
par gallon/ * ^ 

The fuel savings per House is bajsed on 
the inside and outside temperature dif- 
ference shown in table 4* The 'tempera- 
ture difference is multiplied by the 
heat loss reduction factor (Ci48 Btu per 
hour per degree difference) to obtain 
the Btu savings per hour* * , _ 




BROODING 



This is then gyitlplied by 24 hours per 
day 7 days per^week, and 6 weeks 'per 
flock to estimate total Btu savings per 
flock* this assumes no heat is used s 
after 6 weeks\of age* The Btu savings 
is diviH^ed by the Btu perVallon of LP 
gas to give the LP gas saving. See ex^ 
ample calculation for January and fuel 
saving table 4* 



39*^P^ 648 



Btu 



(hr) Cdegree difference) 
24 hr/day x 42 days r 92,000 Btu/gal =^ 
276*9 gaj 



The total fuel savings based on LP gas 
at 30 cents p^r gallon for bo&h houses 
is $323*76. The estimated cost is 
$88.66 for a net savings of $235*10 for 
a 90,000 broiler per year operation, 
les$ additional cost 'of installing and 
operating fans if required. 

Savings at Different LP Gas Prices 

Qents/gal 25C t 30c 35c loc 



Annual 

.savings $181*14 $235^0 $289.06 $343*02 



Table 4; — Estimated fuel savlngs'per house> specified ninths 



Month 


Mean - 
Outside 
* temp . 

(degrees F) ' 


Inside ^ 
ternp^ 

(de^ees F) 


' Difference 
inside*" 
Outside . 
(degrees F) 


Fuel 

savings 

(gallons) 1/ 
• 


Dollar ' 
savings 


Sept, 


69 


' 75 


: s — ' 


42-6 


12.78 


Jan. 


36 ' 


75 


- 39 


276.9 


' 83.07 . 




44 


/ 75 


31 


. 22oa 


66.03 


ToLtal 
* 4 








539,6 


$161.88 



1/ CollinsV N.E. and Walpole, E.U. ihow a difference in heat loss due to winterizing 
side curtains of 648 Btu per hour per degree Fahrenheit difference between inside and 
6utside^ temperature (20) * ^ 

Annual Cost Estimate Per House 

1200 ft-^ of plastic $12.00 

Labor (8 at $3.00/hr) - 24_jOC^ ' ■ * • . 

Lath (5 bundle $5 each/3 yt life) 8.33 / ■ • . 



$44.33 



irr 
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EXAMPLE OF CUTTING COSTS BY TURNING 
OFF HALF tHE.PjLOT LIGHTS A5TER THE 
FIRST* 3 WEEKS 



$132 savings per 
year from, turning 
off half the pilot 
lights, the 4th 



through Sth Veeks 
of productio^n for 
an 80,000 broiler 
farm 



Deteand for supplemental heat from 
brooders jdecrfeases rapidly in the flatter 
weeks-^f ptoductloHi- If the pilot 
lightk on h^f of the brooders were 
shut off and only relit during severe 
weat^r» a fuel savings of as much as * 
10 percent might be attained* The 
potential savings may be diminished some^ 
what from those shown the following 
example since 8ome o^f the beat: given off. 
by the pilot lights is effectively used 
to heat the house* 

In 6ome climates^' and in poorly insulated 
* overventilat:ed4iouses, it may be neces^ 
ary to have all brooders on for longer 
than 3 weeks to maintain a healthy en- 
vironment for the chicks* 



Kejr: © PSots off after 3 weeks 
O -idiots 01^ after 3 weeks 




Figure 7:^BR0ILER HOUSE^LOOR DIAGRAM 



Example: A broiler^producer has ofie 
32 by 400 foot broiler hou^e* He pro- 
duces 5 flocks of 16,000 birds each per 
yea;c for a total'of 80,000 broilers* 
He has 16 brooders in his broiler house* 
Assuming his pilot light uses 1,200 Btu 
per hour (brooder {^ilot^3ftght fuel use 
varies widely, this is onoy an estimate) 
the total Btu use over 5 weeks for 8 
brooders would be 8,064,000 Btjd* This 
is eflual to at least 88 gallons of LP 
gas p^x flock* At 30 cents per gallon 
the ^nnual^ savliigs for the 5 flocks 
would be $132* No^. costs ate ^btracted 
since no materials and^little if any < 
addl'^onal lajbot would be required* 

The calculatioiis^ follow; *Btu per floQk 
. =rl^200 Btu per- btroodetr/hpur x 24 hjputr/ 
day. 7. day/week x 5 weeks x 8 broodeis 

= 8iA64,0Q0 Btu* . ' , 

■ 1^ ' 

\j ^ " ^ ♦ » * 

Gallons per flock = 8',064jOOO Btu 
92, OOP Btu/gal o^f^LP gas = 88 gal' 
Estimated total savings per year ^ 88 
gal of;LP gas/flox]k x 5 flocks $*30/ 
gal oi LP gas = $132, 

this example it is^ assumed that the ^ . 
growe,r did not prevlously^shut off his- 
brooders during the entire production 
petiod. *If all brooders >nd pilot 
lights are sjiut off after thel.firsti 6 
weeks or less, potential savings will be 
approximately h^f those shown* 

Savings at Different LP Gas Prices 
Cents/gal 25c = 30^ '^ 35<i . 40^ 



Annual 

savings $liO $132 . $154 ■ $176 
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SA VIN^ ^^^6 Y IN POUiTRY OPERATA^NS 



UGHT1NG 

About 7«peitient of the energy used in / 
poqltr;^ jtroductibn is for lighting* ^ 
Yet, lighting use in some cases can be 
cut i^ half , Turn off lights when; they 
are not needed,' Onfe^ 150-watt bulbVleft 
on ovemigHt (12 hours) consumes 1,8 
kilowatt tpurs (IcUh) per night* Over a 
year this could add $2o to an electric ^ 
bill* / , 



BxtendeA life lamps are more economical 
tb the user in some situations, even , 
though the lumen .output is 10 to l5 
percent le^. tfii^ight^ output of a 
bulb is measured in lumens, and the 
amount of electricity used in watts* 
A foot-candle indicates the .lumens that 
fall on 1 ^sgjiaoce foot of surface* 

With aid of a simple light meter and the 
following tabulation a poulfryman can 
match the amount 'of light provided to 
tdsks perfo^ed in that area* 



^- 1 

Energy Tips for Oper^ation 

and tjaintenance ' * ^ " ^ ^ 

Use the right bulb, clean fixtures, \and 
eliminate unnecessary lights* Substitu- 
tion of one 106-watt incandescent bulb 
for two 60-watt Wbs achieves a 16 
^percent energy saving and provides ap- 
proximately the same light* * 

Replace dim bulbs, especially womout 

fluorescent bulbs, because their ef- 
ficiency drops rapidly* 

Relamp to a lower wattage^ change to 
more efficiejft lighting source, or add - 
switches to permit single or small group 
operation of lamps wherever pp^sible* 

Remove unnecessary lamps, especially in 
rooms where all lights operate off one^ 
switch* If you are.. removing a fluoreS7 
cent lamp, disconnect the primary side 
of the ballast, because the ballast 
draws energy even after the removal of 
the lamp* When removing lamps from a 
work area,, remove them from . behind^ 
rather than from in front of the , work 
area* This keeps the w^rk area free of 
shadows* ^ ■ ^ 



Recopan^nded Illumination Levels 



Area or visual task 



*Pbot-candTea 



Feeding, lnst)ection, and cleaning . '20 
Reading charts and Trecords ^ 30 

Preparing and processing feeds ^ 10 
Machinery storage ^' 5 

Farm office ^70 
General inactive ^reas (to discourage prowlers) 2 
Yards and paths 1 
Service, areas (fuel storage, building entrances) 3 



SiSurce; Adopted from (27) , pp*^ 10-12, 
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Planning 

Consider lighting efficiency when re- 
tDDvlng or building a new poultry house. 

Use fluorescent instead of incandescent 
b^J^lbs Wherever possible indoors (they 
provide about four times as much.lighr' 

* per unit of energy used)* For outdoor 
lighting,. mercury vapQr lamp provides 

* too re than" twice as much light as in^ 
candescent light per un^t of energy used; 

' W|gj^res3ure meta(£ halide 4 times and 
high intensity discharge sodium 5 times 
as much light. Consider, however, that' 
a mercury vapor lanq) has a 3-10 minute 

^ startup time and 5^10 minute delay beKi^ 



restarting; High pressure sodium color 
rendition is equal to clear merct!rry and 
is acceptable* For best color apge&rr 
ance use jmetal halide or deluxe mtrcury. 
Consult an eKt*ension poultry sci^^n^i^t 
when changing the type of lighting,^ The 
*6olor of light emitted may be as impor- 
tant as levels of light. ^ 

Consider ibver light intensity for 
broilers and layers. While difficult ^\ 
to observe birds and equipment, lower-^ 
ing light intensity to 0*5 foot-candle 
n^ only reduces electricity use but 
eliminates the nee^d for debeaking 
^(added dollar and energy savings) . 



Tablets — Average lumens (ligtit outj>ur) per iamp^l./ 



Type . 
4 ^ ^ lamp 


\ Size 
by 
1 watts 


' Average 
Output in 
lupiehs 


Ave rage 
hours of 


Average 
lumens per 

uat^ \_r 


Incandescent 
(standard) 


■ V 

AO 
60 

1(10— 
150 
200 
300 


225 
A30 ■ 
SIQ 
1*600 
2.500 
3.500 


'..?50 

ir>000 J/ 


11 
lA 
16 
17 
* 18 
18 


'^uo re scent 
^s*tandard) 


15 

. * 20 


660 
t,000 
3.20() 


18.000 


^ AO . , 
60 ^ 


^fe rcury 
<clear) 


75 
100 
^175 
U30 
AOO 
700 


■ '2>800 
' 3>S00 

^7,?0O 

11.600 ^ 

21 .000 

39,000 


' 2^.000 

V 


* 

' . ^0 

50 ■ 


Metarhallde 


175 
UOOO 


12.000, 
3i . 000 
' 95.000 


1 5.060 


, 75 ■ 


Sod ^ urn 
(hlgh'-p ressure) 

^. ^' 


250 
400 
J .000 


25.500 
47^000 
130.000 


r6.ooo • 100 



*\l Includes ballast reqtji Ireinents . tf necessaryj rating not- as^ilable for 
all size and types of lamps. , 

2/ Longer life lamps (up lo, 3.500 iiou«s) are available at a 4iigh initial 
cost* They produce 10"15, percent fewer lumen<j per watt. ^ 



Source: See (2lO • P- 190. 



UGBIING 



"eiWle of cutting costs thbough good 
lighting mamgehent 2/ 



' $311.75 savings 
per year sttri- 
buted to good 



[ght management 
a 5,600 layer 
farm 



/ A -clean 25-watt bulb with clean re- 
flector has, the same light intensity as 
a clean 40-watt bulb with no reflector 
or a dirty 60-wattr bulb-,w±th no 
"reflector* i 

If rows of lights are staggered, the 
light distribution is improved and the 
.number of bulhs required to light the 
area is reduced slightly. The distance 
between bulbs should be about one and 
ope-half times the distance from the 
light to the floor depending on ceiling 
height* The distance from the wall 
should be equal to half the distance 
between ,the bulbsf* 

ExangJle : An egg producer has one 40 by 
* 250 foot conventional floor house for 
5f6Q0 layers* - I^e has a. schedule with 
14 hours of light and 10 hours o£ dark* 
The house has a 10-foot ceiling height* 
Assume that enough 'lights' are mounted on 
the ceiling to provide at least 1 foot* 
candle of light at th6 floor -level* The 
folll&wlng calculations will show the 
enerjgy savings which can be attributed ^ 
to cleaning lights and uting reflectors*^ 
Fo^ the purpose of t^s cotoparison, 
assume that lights are installed to 
maintain a minimum of 1 foot-candle evetVr 
when the bulbs are dirty. Three 
parallel rows of lights are required 
with 17 60-watt incandescent bulbs per 
row*-^ The kilowatt-hour usage per year ^ 
is calculated below* 

51 bulbs X 60 watt/b^b' x 14 ho6rs/day 
X 365 days/year f 1,000 watt-hours/kWh * 
* 15,63^*6 kffh year* 

2/ Adapted from (26) apd (29)* 



At ,4 cents per kilowatt '•hour the total 
^cost if $625,46* Jf the bulbs were 
replaced with clean 40-watt bulb^^the 
total kilowatt-hour per year woulal)e 
reduced to 10,43A.4 kilowatt-hours* 
At 4 cents per kilowatt-hour the total 
cost annually is $416*98 fpr gross 
savings of $208.48 per year* Assuifilng 
1 hour per month is Required to clean 
thM^ulbs, the annual labor cost at $3 
perhour would be $36* The total esti- 
mate4 annual' net savings Is $172*48* 

If the clean 40-watt bulbs were re- 
placed with clesn 25^att bulbs with 
aluminum foil reflectotjs, (pie tins X 
niight be uSed), the total kilowatt hours ^ 
per year would be rfeduced to 6,515*2 ^ 
kilowatt- hours* At 4 cents per^lowatt- 
hour the total knnual cost is $260*61' 
for an additional gross swings of 
$156*37 per year* At 10 cents per re- ^ 
flector and assuming that ^it takes 4 
hours to Install the reflectors, the 
total cost at $3 per hour $17*10* 
The total estimat^ annual net savings 
±i $139*27* 

Total net sayii;xgs possible, if both 
light man^g^ment practices are initia- 
ted, is $172*48 + $159*27 ^ $311*75* 



Savings at JMffer^t Electrical Hates 
% 



Cents/kWh 3c 4<: 5<: 



Anntial 

sa^ngs $220*54-'$311*75 $402*97 $494*19 
r 



MIGBTING 



EXAMPLE OF CPTTING COSTS^BY ADOPTING 
A KEDUCED LIG9TING SCH^DUtE 



$292^ savings from 
adopting o. reduced 



lighting schedule 
on Q. 30>0Q0 layer 
house 



^ recent 
developed 
Ostr^nder * 
potential* 



rperimental lighting program 
>y A*'*van Tienhoven and C-E. 
kas some energy conservation 
!i!he ).ight program has been 
^ tested ^commercially only on a limited 
scale/ It is estimated thar chanjging the 
layer lighting schedule from 14 hours o( 
light and 10 hours <^ dark to 8 hours pf 
light, IQ hours of dark, 2 hours of li'ght, 
and 4 hours of ddrk in enviroxmeh tally 
controlled housing could reduce lighting 
, k±Iowat;;t*:hours from 852 to 608 a year 
per 1,0D0 .layers, or nearly a 29 percent 
reduction* ^ r * 



At 4 cents per *kil6watt*-hour» this is a 
savlng'of $9*76 per 1>000 layers each 
year. An additional factor to consider 
is that,^ although the new lighting / 
sc^dule *did not .significantly improve 
egg production or quality, it did just 
as'vell and possibly better than the 
traditional lighting .schedule. 

WAEttlMS; If this lighting" pro gram is 
used, start it -at the beginning of the 
laying cycle* Do ngt switch a flock to 
this program when it is well into pro- 
duc^tion^ In addititfn> make sure that 
the fans are light trapped ! (Light \. 
trapping Of fans may necessitate longer 
running time or additional fans to ove)> 
come the added resistance^ 



Example : ' A layer producer has one 
30>000 bird house which is aflsqped to j>e 
lighted by 250 20-watt li-ght bulbs* If, 
a l^-'hour light and lO^hour dark schedul 
were fallowed, the h«uSe ^would ^use 
25»550 kilowatt*-hours per year. If the 
8 hours of light, 10 ho^rs of dark» 2 
hours of light} and 4 hours of dark were 
followed, the^ house would use" 18,^50 
kllowatt*-hours per year* The net sav- 
ings is 7,300 kilowatt-^hours per year or 
$292 at 4 cents per kilowatt*ho^rs* j 

250 bulbs X 20 w«ts/bulb x 14 hours/ 
day X 365 days/year 7 1, 000 watt-'hours * 
= '25,550 kWh. per year ^ 

250 bulbs X 20 watts/*ulb x 10 hours/ ' 
day X 365 days/year 7 1,000 watt-houts 
-^,18,250 kWh per year** 

i. ' 

Net aiergy Savings 25,550 kWh - 18,250 
7,300 kWh ^ ^ 

Net Dollar Savings = 7^300 kWh x $*04/ 
kWh $292 

Savings at Different Electrical Rates 



Cents/kWh 3<^ 



5<: 



Annual 

Savings $219.00 $292.00 $365.00 $438.00 



UGHTING 



EXAMPJ^K OP CUlTlKG COSTS BY UOWERING 
LIGHT INTENSITY , 



$1*53*20 savings 



produces 70,000 



fot a "grower who-H x' broilers per year 



There are potential sayings in lowering 
light i^jteirsity for broilers and layers • 
^ Recent stlidies indicate that luht inr 
tensity can be lowered to appro^mately ; 
0*5 foot-candle* This not only Yeduces 
electricity use but eliminates the need* 
;for debeaking (added dollar and energy * 
savings) • However, th^Jtfi^ level light- 
ing makes it difficult to observe birds 
and equipment* • 

Example : - A brt>iler grower has one 40-b;^ 
280-foot environmentally controlled,^ 
^broiler house* He produced 5 flocl^s 
annually for a totial of 70,000 birds* 
Assume fhat the house is lighted by 69 

> * 25'-wa'tt incandescent bulbs (1 to 2 foot- 

candles)* If he installs a solid state 
dimmer at a cost of $125 and reduces the 
lighting to 0*5 foot-candle, the effect- 
ive wattage required per bulb would be 
; 5-10 watts^ The lighting cost for each 
alternative, -assuming 24-hour lighting 
and electricity costs of 4 cents per 
kilowatt-hour" as (lalculat^d aja3^,also 
the estimated total savih|s as follows! 

Be^fore dimming ' 

69 bulbs X 25 watts/bulb^ x 24 ^>^?^day 
X 56 days/flock t 1,000 watt-*hours = 
. ?,318 kWh/flock ^ : 

> After dimming *^ ^ 

69 bulbs X 10 watts/bulfe x 24 hours/day ' 
X 56 days/flock 7 1,000 «att-hours = 
927 kWh/flcrt*^ ; " 

Savings per flock in kWh =,^2,318 kWh/ 
flock - 927 kWh/flock =1,391 kWh/ 
^ flock ' *' 



Total dollar savings per year = 1^351 kWhA 
flock X $0*04/kWh x 5 flocjcs/year =' ^ 



' If the total cost of the dimmer switch 
($125) were, subtracted the first year, 
There would still be a .net savings pf * 
$153*20* The dimmfer should last con- , 
si^e]Cably longer than 1 year* ^It may 
he beneficiaX to have a h-^3i^^sw±tch 
installed near^he dimmer /to a^lpw the 
•grower to turn 'th^fe'' lights onto fall 
power without adjusting the dimmer* 



Sayings at Different Electrical Rates 

■ ■ '* ' r 

* ' ■ 

Cents/kWh 3c - *C , 5c ^ 



Annual 

, Savings $* 83.65 $153.^0 $222*75 $292*30 
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SAVING ENERGY IN POUiTRY OPERATIONS 



VENTILATION 

VsntAatlon^'' accounts for about 4'.pefcent^ 
oXtte Snergy used in po61tty production* 
But'^tMre are wide variations because of 
differmce'fe in climate and ventilation 
,syste^r A'^side curtain poultry hou^ 
may- be ventilated entirely without -the , 
use of fand» requiting no electrical 
energy»^ut the disadvantaged of heat 
lo^s in col4 months and heat stress in « 
hot iDOnths encourage some kind of^&n? ^ 
vironuiantal control using energjr* 

Th^ proper ventilation- rate depends on 
the type and age of. the birds> method of 
handling manure^ , inside and outside 
tecoperaftures and humid!^ty> 4nd the, in- 
cidence of gad^s* In many cases» venti- 
lation/fpr proper molsturfe level in the - 
litter and desired teinperature wljl also 
remove gases/' An exception may .occur" in " 
the first week or tw,o of ^brooding when a 
ilangerous gas buildup could occur* 



Energy Tips 

Consider these factors 
a fan or system: 



ffhen selecf^ng 



Air volume (cubic feet per mlnute» or 
ftVmin) ^ ' .0 

Air velocity (feet per minif£e> ,or^ 
ft/min) ^ . / . . 

Static pressure of system 

Performance curves or cl^art^ 

Intended location 

Cieanabifity; 

Ntfise ^ : / 

Types and locations of ait jlntakes 

.Temperature controls and placenien^ 

Housing 

Motor . 

Shutters 



* " t 



VENTILATION. 




EXAMPLE OF CUTTING COSTS BY SELECTIt 
THE MOST*ECONOMICAL VENTILATfON SYSTEM 



$435*50 sayings 
for a 6,000- 



layer farm 



Poultry house fans should be rated at 
l/lO-tUch static pressure with free air 
delivery* Th6y should be the^nonover- 
loading type with good 'efficiency in 
cfm/watt* 'rotors should, be totally - ' 
enclosed and slhoulS have permanently 
lubricated ball bearings. Built-in over- 
load pTOtection with n^nautomatic re^ 
setting^/, low starting current, and a 
high power factor* Both should be made* 
of heavy-gauge metal with tough weather* 
and-coifrosion-resistanti finish* 

The best way to learn about*^f*a per- 
formance is from^a reputable4manufac-\ , 
turer^s test data* Ai^y particular f$n 
blade^ driven at a constant speed, can 
be most efficient tot only a narrow 
range of air^eliveries* Once a fan i?^ 
designed for maicimui^ efficiency, the 
manufacturer will usually^^list its ^lost 
practical speed. Besides fan wheel 
size, the data also will show size of 
electric motor us^d. Never b6y on basis 
'of fan diameter or motor size aloner 
either ^can mislead yo^u* 

When coiQp^tilng initial cost's of any fans, 
be sure the tmits are coinparable * Chet5tc 
air delivery rates (cubic feet per 
minute) at similar static pressures.' 
Cost of operation should be^ con^red in 
cubic feet per minute peV watt or per 
^00 wa^ts. Table 7 shows considerable 
variation in l^e'cost of moving 30,000 
cubic feet of airier minute, for v^ti-** 
lating a poultry building* Note that' 
these, fans axe rated at 1/10-inch static, 
preSs ftrei fo r a direct capacity 

rison* * * ^ 



Variable speed fans, are probably bes^ 
for ventilating ^pullet hobses because 
there i^ qnly a sn^ll amount of animal 
Kfeat* and supplemental, heat may be re- ' 
quired* *The gradual change in air ^ 
movement removes the sudden shock of 
large intermittent air flows* 

The'hlgh reliability and low maintenance 
of sQlid-^^te. units are now proven* 
However, do not purchase ^an *elect;ronic 
speed controller for operating your 
preseift ventilating fansf^wlthout checlCT 
ing with your ventilation system manu- 
facturer* 'Por example, it has been 
recommended that the ppeed contrQl,\ 
should 'ba used only on direct-drive 
fans because belt slippage'is lively at 
, slow^ speed on be^C&driven units. 

■ \ 

Example ; The tabulation below is b^sed 
on a 6,000-layer operation* The arlRual 
net savings for^ such an operation due to 
^proper fan selection could be as much^'as 
$^35*50 pen year, assi^ng that the piyi- 
d^cev purchased the type C instead of 
the, type fans. ^ ^ * 

Total cos,t per year fan A $7$?. 00 : 



Total cost^^ year fan C, 



363.50 



Total a 



inual sa 



avings $435*50 ^ 




Consider maintenance and service items, 
sych as totally enclosed motors^'direct 
drive fans^ nSSp^e factor, motor- overload 
protection, low itotor-^starting current, ^ 
and easb of ^intaining and cleaning 
blades and shutters* / , ^ 



Savings at Different Electrical Rates 



Cents/kWh' 3^ : H 5^ ' 6^ 



Annual ' , 

Savings $^35,50 $567*50 $699*50 $831;50 

3/ A vefitilati^n failure alarm may be 
advisable insteafl'of automatic resetting 
.overload deid.ces*v^ 

' oh ^ 



Table 6 — Cost of^owning and operating fa?is ^t ,30,000 ft^/min dapacity ll ' ^ i \ 



Ean 

designation 


Fan ^ 
capacity 
at 1/10" 


Fan 
efficiency 
factor 


Pans 
^ needed 


Total" 

fan 
cost 


Annual 2/^ 
fixed 
cost 


^ Estimated 3/ 
monthly 
operating 
cost 


Total 
annual cost 
fixad and 
operating 1/ 


ft3/mln 


f t^/min vatt 
1/10" 

• 


number 


Dollars * 


Dollars 


Dollars 


Dollar^s 


' a" 

\ B 

c' 


"2, $20 . 5.84 - ^ 10 * 1,330, 133*00' . 55*50 . 799;00 
2,970 9.45 10. 1/690 169.00 , 34.'2.0;, 5~79.40 ' 
4,'600 14.60 7 • 935 . 9V50' ■ 22.50 1 363.50 
5,820 13.60 . .5 ' '2,100 210.00 ^ 23.85 ■ 496^20 
7,580 17.00 * 4 1»?9(>' ;i7Sv00 18.98 "406.70 t 

. ■ i. : ■ . . \ ' ' . . - 



1/ 6,000 confined ■ layers at 5 tt^/min per bird. , ' 

2/ Purchase price divided by 10 years with no interest charge, excluding vicing dnd thermostat control. 



^/ Operating titoe estimate at -50 percent of total with electricity at 3<f kWh* * ^ . * 

Source: Adapted directly from (36) . . , ^ * ' * ' . 
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EXAMPLE OF CUTTING. COSTS THROUGH 

VEin;iLA^:iON practices 



$132* 9p savings 
for grower who 



produces 80,000 « 
broilers pe^ year 



A computer model ^of arb'roiler operation 

developed 'by E*W* Walpole and H^E* 

Collins at the Uoive'tsity "of* Delaware ' 

indicates that winter fuel consumption , 

jinay be less when h^use temperatures ^are . 

luaintained at yOP-'TS^F* rather than at 

65*^. This is because of the. decrease in* 

the amodnt.of ventilated air required to 

remove moisture from the house* The 

iBolsture-holding capability of air in- ^ 

creases as air ten^erature increases, 

thus decreasing the amount of air 

I required to 'remove the moisture* How^ 

evef^ since the air , must be heated to a 

higher temperature^ the energy savings 

are difficult to measure* (The addi- 

tional savings due to better fe^d con''^ 

ve;:sion ^nd Imp^ro^^d^-bird environment 

are more importsintO This sensitivity, 

of the v.entilsftioD process preve'^nts the 

development of a set of standard ven^i^ 

lation practJjCes applicable to all 

poultry or to different regions of the 

country* * ^ 

* _ *^ 

The example schedule, in figure 8 may 
^l^p establish a ventilation program*' 

'However* a local agricultural engineer 
can be helpful ^n developing a venti- 
lation program specifically for a 
particular operation and area* Dif- 
ferences in outside relative humidity 
and evaporation rates may result in 
higher or lower ventilation requirements » 
particularly in the later weeks of 

'production* 




10' 20 . 30 40 50 60 
> Mean outside temperature - /^t- ^ ^ 

Figures. A FAMILY OF CURVE^SHOWINGtW' 

VENTILATION REQUIREMENTS (CFM) \ 

FOR Different age bi^s at a 

* GIVENINSIDETEMPERATURE(Ti) 
* , ' ANDATVAWOUSOUTSlUE 

^ ' .TEfSpSRATURES (Tq) ' ' ^ 

" ^ . 

Example : A* brolleif |>roducer has a 32 by 
400 foot house whi,(:H houses ,16 » 000 birds 
per flock} and he/x^lses'5 flocks |ier 
year starting in ;January,^ March,- Itoy, 
July,, and Sep tetnilorv' Assunie fie ^see 
warm 'room\brooding with a temperat^ure of 
85*^P* the first we4k>.80Pp* the second, 
75^F* the thlard, and 70^F* the remaining 
weeks'" .and uses a ventilation schedule of 
60 cubic feet perf minute of air per^ 
1,000 broilers^ the first week and^in- 
cireases 60 cubi^f feet per minute per 
1,000 each' addl^^onal week of age^:' 
Talile 8 presents the e'stiTttated fuel 
saving8^attain4d from following the 
ventilation rates based on flgure/8 
for the January and .March flocks* '"Mo 
significant savings were found for the 
remaining -flocks* Propane i^ assumed 
to cost ,3p, centrs a §^all6n* / 



T^le 8 — Estimated fuel savings for January 
and Karch flocks 



Januaj^ flock, first wgek 



Flock 


Out side 
temperature 
(degrees f ) 


Estimated 
savings ' 

t P " o j4 s 

(gallons) 


Savings 
( Hoi 1 ar^^ 


January 


36 




121.50 


March 




38 


11. AO 


Total 




^*^3 

V- 


$132.90 



60 ftVMn/l>000 birds 
20 ftVmin/l>000 birds 



AO ft^/min/1,000 



Thes^ Estimates were uiade^by subtracting 
the ventilation rate derived from figure 
8 f^rom the as^ymed ventilation ?rate. for 
each week during the first 6 weeks- of ^ 
.production* The dlf ferejice in total air 
volume v^entilated per week was tTi»n\ x 
calculated as follows: ^ * ' 



20 ftVinin/1,000 blrd^ x 16,000 birds/ 
£J.ock X 60 mln/hour x 2A hr/day x 7 days/ 
week X 30 Btu*/lb of air - lA ftVlb of 
ilr'» 6,912>O0O Btii/flock> 1st week 

6,912^000 Btn/flocki Ist'week 7 92;000 Btu/ 
gal propane 75 gal propane/flock, 1st week 

^Estimated from psychrometric charts 
subtracting incoming air enthalpy from 
exhaust air enthalpy* 

♦ 

The above savings estimate is subject 
to' debate, Because |[1) tHere are dlf-^ ^ 
ferences of' ^opinion among engiheers on 
ventilation fates; (2) few*if any 
growers actually know their ventilation 
rate 'since it is controlled by ^thermo- 
stats and/or varied manually; and (3) 
ventilation rates may -vary by^ regidn, 
type of poultry, *type of house, age of 
birds, etc* However, the example still 
servefs. as an illustration o*f the cost 
of over-ventilation* 

Savings at Different LF (?as Prices * 



Cents/gai IH 30c , ^5^ 40c 



Annual 

Savings $110-75 $132*90 $155*05 $177*20 



* * 
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r SAVING ENEBG Y IN TOULTR Y OPERAjlDNS 



FEEDINGi WATERING ^DlWASIE REMOVAL 



Energy Tips 



Feeding^ waterings waste reinoval^ and 
other related practices accotmt for 
percent of the energy ysed In poultry 
producticvn* Itost of the energy used In 
these poultry operations Is laechanlcai* 
l^nure drying. If manure >s dried lot 
feed ^r fertilizer. Is an exception* 

There are potential dollar savings In 
reducing energy use by Intemdttent 
llghtlng,^ cutting down on the number of 
cycles per day for mechanical feeders, 
and eliinlnating wasted puniping of water 
and unnecessary evaporation* 



Keep mechanical feeders clean and ad- 
justed at as low^a level as feaslfile 
■ fo^ adequate feeding. 

Keep watering , systems clean and ad- 
justed* Spilled w&ter requires .con- 
siderable heat to evaporate and remove 
* as well as energy to puiup and distribute, 

Save energy on a continue us- flow V- 
trough watering system by turning off 
water at night and operating on an 
Intermittent system in the day*' 

Clean all electric motors periodically 
with pressurized air* 



Limit the number of times automatic 
feeders are run per day to the minimum 
reqjiired^ to achieve the desired feed 
consumption* 



TMe S'^Kilqv^tts r^ufred per hour of u£« for various 







* 


eU<^trlc motor sizes jV 










* Horsepower rfting 
^ of notor 


i 

Kllovatt-houts 








* 


0.667 








1/3 


0.828 * , 








1/2 


1.12T 

t ' * 








3/i 










1 


f 

* i.8^a 








1-1/2 


2.300 ^ 


1 

-* 






2 


2,760 








3 


3*909 


I 






S 








N 


7-1/2 
10 


9.202 
11.500 



ERIC 



1^/ Iha v^ues ate for stngle^^hafle AC iut<»ro running at 
speed £ot belted O0t<»t« aitd inotors .ultb nomal to^^ue 

chatactetUticfl^ Motors built fot eoPecUlly loy speod^ or 
hig^ totquee nay rei]uire more running cui^rent^ If a specific 
ii:>tot ia of concetni check the actual ruwe-plate data. 
Th«otetlcally^ the kilovatta re<]uired pet hour jo£ uoe should 
be less than shown— ^ppTOXlinately 1 horsepower per kilowatt-' 
hout for sf^es^ (Oiei) the loads aT« unlforaly eppiied to 
notots close to the optinun lo^d for which the nottftVits 
designed^ better efflcieifcy can be expected than is aboun in 
table 9. 



'Soutcet Adapted frob (£) p^ 53* 
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nWlHG, WAIBRING, AND WASTE REMOVAL 



EXAMPLE OF CUITING GOSTS BY REDUCING 
THE IfUMBER.OF BROILER FEEDINGS m) 
USING IHTEEMITTENT LIGHTING ^ 



$239*60 savings 
for a grower who 



produces^ 70,000 
broilers per year 



Both latennlttent lighting and reduced 
operation of a mechanical feeder save ^ 
electricity* The reduction in lighting*" 
electricity^ia greater for environraen- 
taljy^^ont rolled houses than for con- 
ventional houses since artificial light 
is presehtly required 24 hours per day 
in the former* * 



^^ Example ; A grower has one 4b by 280 
foot environmentally controlled broiler 
house* He produces 5 flocks for a totals 

^ of 70,000 broilers annually* The house 
i^ equipped with a chain-typ.e mechanical 

N.:«£eeder which has 1,000 feet of feeding 
troujgh* The feeder takes approximately 
15 minutes for each cycle* It is 
equipped with one 3/4'-horsepower 
electric motor* The grower* presently 
cycles the feeder every ^45 minutes (30 

' minutes off, 15 minutes on)* 

The house is lighted with 69 25^att 
inc^descent bul'bs* Thus, the total 
present use per day is 41 kilowatt- 
hours* ^ l^ie mechanical feeder and lights 
are used the last 5 weeks of each pro- 
duction period* ^ V 




Assume the grower adopts intermittent ' 

lighting with the feeder cycling every 

hour (45 minutes off, 15 iidnutes on)* 

The total estimated, electricity use. for 

lights and for the mechanical , feeder is 

calculated and presented in "table 10* 

The net savings at 4 cents per kilowattr 

hour also are shown* 
* 

without Intermittent Lighting ' 

Lights per flock - 69 bulbs • x 25 watts/ 
bulb f 1,000 watt hours/kWh x 24 hours/ 
day X 35 days/flock 1,44$ k;Wh per fclock. 
1,449 kWh/flock x'5 flocks = 7,'W5 kW 
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- ^ » 

Feeder per flock 0/4 hp x 2^116 kWh/hp With Intermittent Lighting 
^•-'Tibur X 15 min/ cycle/ ♦ 60 min/hours x 32 ' ! , 

cycles/day x 35 days/flock « 444 kWh per Lights per flock - 69 bulbs x 25 watts/, 
flock - bulb 4 1,000 watt flours x 15 fiiin/ , 

cycle T 60 mln/hour x 24 cycles/daV^x ' 



»444 kWh/flock i 5 f locks = 2,220 kWh 

1 



35 daysAflo'ck =. 362 kWl; per flock 

*362 kWh/flocfc X 5 flocks = i;810 kWh < ^ 

Feeder - 3/4 hp x 2.116 kWh/hp x 15 mln/ 
cycle T 60 mlh/hour x 24 cycles/day x 
35 days/ flock = *333.1tHh per flock 

333 kWh/ flock x 5 flocks * 1,665 kWh 



T^ble 10 — Estimated energy savings from using an ititermtttent 
lighting and feeding schedule 



Scl3|i?dule 


kWh without 

Intermittent 

lighting 


kUh with 
intermittent 
'lighting 


kWh 
savings 


Dollar 
' savings* 


Lighting 


7,245 


' 1,810 


'5,435 


$217.40 


Feeder 


2,220 ' 


1,665 


555 


22.20 


Total 


9,465 


3,475 


5,999 


$239.60 



Savings at Different Electrical Rates 
Cents/kWh 3c * 4c 



5c 6c 



Annual 

Savings $179-70 $239,60 $299.50- $359.40 
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tmnUG, WATERING, AND WASTE REMbVAI 



EXAMPLE OF CUTTING COSTS BY REDUCING 
THE NUMBER OF >IECHANXCAL FEEDING 
CYCLES . . . * ' 



^ $33*20 savings 
for, a grower who 



produces 70*0Q0 
broilers per year 



Energy can be sav^d by reducing the 
metihanlcal feeder cycles* Cotopare a 
feeding cycle of 45 minute^ with one ''of 
75 mineutes; ^ 



Exan5)ler ^ grower ha^ a- 40 by 280 fooj: 
environmentally controlled broiler house* 
He produces S^floclcs for a total ofc 
70>000 broilers annually* The house is 
equipped with a chaln-^type mechanical , 
feeder 1>000 feet long* The feeder takes, 
approximately 15 minutes for each cycle^ 
It is equipped with one 3/4-horsepotier 
electric motor* The grower presently 
cycles the feeder every 45 minutes* 

The ^mechanical feeder is used the last 
5 weeks of th'fe production period* . By / 
reducing the mechanical feeder cycles 
to once every 75 mlihi^s^ an estimated i 
net savings of $33v20 &t^4 cents per 
kilowatt-hour can be achieved* 



r 



Feeder Cycles Every 45- Minutes 

1 ^ * 

3/^ hp X 2*116 IcWh/hp hour x 15 min t 
60 min/hour,x 32 cycles/day 35 days/ 
flock = 444 kWh per flock 

kkk m/floclc X 5 flocks = 2>220 Icffh 

Feeder Cycles Every 75 Mliiutes 

3/4 hp X 2*116 kWh/hp hour x 15 min/^de^^ 
*^60 min/hour x 20 cycle/day x 35 dayV 
flock "= 278 kWh 

278 kWh flock x 5 flocks = 1*390, kwK 



Net Savings = 830 kWh 

Net pollar Savings * $33*20 



Savings at Different Electrical Rates 



Cents/kWh 3<: 4<: * J5<: ' 6<: 

Annual 

Savings $24*90 $33* 2S $41*50 $49*80 
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\ SAVING ENERGY IN POULTRY OPERATIONS 



HOUSING 0BSIGNt CONSTRUCnONt 
AND MAINTENANCE 

Housing dTesign, construction, and 
maipLtenance haVe cottsiderable effect on 

,^t^}e energy used in poultry production, 
particularly during brooding* You can 
cut energy coats by properly desigitltlg ^ 
tiew houses' or HOdifying existing ones* 
For example* you can' add insulation or 
install re'flectlve covering on inside 

' surfaces'* 

The insulation capabilities, of materials 
vary widely, so select the most effi- 
cient constructioiKQr insulation 
materials* One neasure of the relative 
insulation value of diffes^t materials 
is the R'-value* Hie R-*vfldue of a 
material is a measure or its ability to 
resist heat flpw^ Table 11 presents the 
appro:dLmate R-values o^ a number of 
commonly used '^construction and insulating 
majterials* ^ The insulation value of 
sgme of the materials is greatly reduce^ 
^by^moisture; thus it is in^rtant that^a 
proper vapor barrier be installed on the 
warm side of the insulation to prevent 
the moisture in the house from perietrat^ 
ing the .insulation* The vapor barrier 
should allow less than 1/2 perm of 
moisture vapor to pass through the 
material* (A perm is the amount of ' 
jhoisture vapor in ^grains that will pass 
through a square foot of material in an 
-hour vhen the pressure difference is one 
intih of mer^:u]ry*) 



Energy Tips 



Check Insulation; to make sure it is in 
place and dry*- - '' . ^ . ^ 

Check th^wall^, sid^ curtains, doors, 
windows and ceiling for leaks *^ 

Contact your local or State extension 
engineer, or a consulting engineer,' to 
determine the amount and kind of insu- " 
lation recommended for housing in your 
area, as well as for/general' guidance pn 
housing construction] or modification* 



iti^£ 



Characteristids other than heat 
resistance of insulating material^' also 
should be considered* For exainple, 
sprayed-pn polyurethane shpuld seal small 
cracks and reduce infiltration of ^ir; 
however, some poultry p*toducers have 
experienced problems lit maintaining 
polyuretliape* 
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HOUSING DESIGN, CQNSlltUCnON, AND MAINTENANCE 



EXAMPLE OF CUTTING "COSTS BY INSULATING 
YOUR TOKKEY BROODER HOUSE 



$377*76 savings 
for thG grower 



of 30,000 turkeys 
pe# year 



In general^ more Insulation sbcKild be 
used In the celling (roof) th^ the 
wall^'^o lUaxlmize return on e^ipendltures 
for Insula tlol 



Exainple ; A tiirkey prpducer has two 40 
by 200 ^^t tjjrkey brpeder houses* He 
produces jft^OoO turkeys annually; He 
places 2 flocks In each brood^Tr bouse 
per year (In March and May)* Assume he 
,has 3 111 Inches of'batt-tj^e mineral 
wool Installed between the rafters of 
each of his houses at a cost of 30' cents 
per square feet* The estimated fuel 
'savings on each' of his flocks with LP 
gas dt 30 cents per gallon are shown 
In table 12* the estimated R-^values be- 
fore and after insulation are 1.81 and 
14*76, respectively* The fuel savings^ 
are based on the flrs^t 4 week$ of fuel 
use with the average^ outside temperatures 
indicated in the table and an assumed 
indi<fe temperature of 75^F. 



Each bouse has 8,875 square feet of 
ceiling (roof) area* At 30 cents per 
square feet, it will cost $2,662*50 to 
insulate with 3 1/2 inches of batt-type 
mineral wool insulatioa* The total cdst 
for both bouses Is $5,325* If he bor^' 
rowed the $5^325 at 1^, percent Interest 
over 10 years^ his annual payment would 
■be $866*64* His, total savings is 
$1,244*40* Thus,^his estimated net 
^savings per year for both houses would 
be $377* J6. This example presents t^e 
most extreme case 'of no insulation in 
the roof versus a well ItLsalated roof* 
The other insulation efBBes in this 
section compare alternat^e levels of 
insulation* - ' 



Savings at Different LP Gas, Prices 



Cents/gal 25C 



30« 35« 40« 



Annual 

savings $170*36 $377*76 $585*16 $792*56 



Table 12-*-E£rtimat'ed fuel savings from 3 1/2 inches of, mineral wool 
insulation in the ceiling of both brood^^ houses 



Month 


Outside temperature 
(degrees F.) - 


LP ga^ savings ■ 
■-(gallons) 


pollar 

savings 

■* 


March 


28 , 


2] 954^ ■ 


886^-20 


M^y 


56 


1,194 


358.20 


Total 


4,148 


"* $i;244.40 



iH6l]WI&0ESIGN.CO^Sj^lXn^ AND MAINTENANCE 



EXAMPLE OF CUTTING COSTS BY PR0PERLY 
MAINTAINIT^G A ^^AIERING, SYSTEM 



$104*10 savings 
from eliminating 
'spilled watei^ at 



a rate of 10 
gallons per 'd^y 



Proper, cleaning and adjustment of a 
watering system can save energy* 

Fuel usage is increased to evaporate 
spilled moiQture* 

The resulting wet litter is also a'bird 
health hazard and a soutce of ammonia 
gas* Additional ventilation is required 
to remove both the moisture and the re- 
sulting ammonia, thus increasing the 
ventilation heat loss* 



Example ; If a 'grower .had water spillagtf 
from dripping waterers, sticking floats, 
etc* of only 10 gallons per ^ day (equiVa-' 
lent to one dripping faucet), his annual 
loss would be considerable (3,650 gallons 
of water). Assuming this spillage oc*^ 
curred in a heated house, the cost of 
the spillage can be partially estimated 
by determining the cpst of the fuel re- 
quired to evaporate the moisture. How- 
ever* thi5 estimate is too high in the 
warmer months when supplemental heat ^ is 
no't required and may be too low in the 
winter months if additional' ventilation 
is required to remove the mois.ture. 

The estimated annual cost of evaporating' 
the water spillage is calculated below* 
Assuming that water spillage can be 
avoided through proper adjustment of 
waterers, this' cost can be considered 
an estimate of the potential savings * 
ffom proper maintenance* * 

At 1,050 Btu/lb of water (approximate 
heat of evaporatio^n) it would take 
8,746*5 Btu to evaporate 1 gallon of 
water (8*33 pounds)* Propane .gas is used 
at a cost of .30 cents per gallon, 

^ 9>746*5 Btu/gal of water x 10 gal/day x 
. 365 days/year ^ 31,924,725 Bt,u/year* ^ ' 

^ 3X^2^*725 Btu/ye3r^'92,a00 Btu/ gal of 
pr3(>ane = 347 gal of propane/year* 

Total saving: 347 gal x $*30/gal = 
'-$104*10 ^ - , 



Savings at Different tP Gas Prices 



RIG 



Cents/gal 25c '30c 



35<?' 



40<? 



Annual ) . ' 

Savings, $86.75 $104.10 $121.45 $138.80 



Table 11— Insulation value of materials 



t ' Resistance 

Material - gating (R) 



Air space, enclosed by ordinary materials * O'Sl' 

_Air space, aluminum foil one side ,/ ^ 2,17 

Air space, aluminum Coil both sides , 2,44< 

Surface film, inside; nonreflective, (gen. val,) , 0,61 

Surface film, infeide, reflective ' ia.6_ 

Surface film, outside 15 mph' wind " . / 0,17 

Asbestos-cenient .board (1/8") 0,03 

Gypsum board or shefet rock (3/8") ^ ^ 0,32 

Gy|>sum bqfard or sheet rock (1/2") ^ * ' 0,45 ' 

^Plywood (1/4") . ^ , 0,31 

Plywood (3/8") , ^ , " * . 0,47 

Plywood (per inch) ^ . , , ^ 1,24 

Hardboard Jl78")' ^ ^ . 0,09 

Insulation board, sheathing regular density (1/2") - 1.32 

Blanket insulation, mineral (rock) wool, or glass (per inch) * 3%70 

Loose fill insulation, wood fiber '4per inch) ^ * 3,33 

Loose fill rock wool or glass wddl (per inch) - 3-70 

Loose f ill, vermiculite expanded (pfer inch) ^ , ^ 2;13 

Sawdust or shavings (per Inch) ^ , ' ^ '2-22 

To^m insulation, expanded polyurethane (per inch) . * ' 6-25 

Foam insulation expanded polystyrene extruded plain (per inch) 4T0Q 

' Common brick (4") , , - " 0,80^ 

Face brick, (4") 0.44 

Clay tile X4") ' " ' . , 1,11 

Clay tile (8") ' .1*85 

Concrete blocks regular (8") , ' , . 

. Concrete blocks, light-weight (8") , . ' "^,0p 

^ Concrete, regular (8") ' ^ 0,64 

Sheathing or flooiciftg, softwood (3/4V) . V ^ 0,94 

Shfea^thing or flooring, ^'hardwood (3/4") . " . 0^68 

' Drop siding, 1x8 " 0.79 

Be^el siding, 1/2x8 - - * 0,81 

Bevel siding, 3/4 x 10 * ^ ^ ^ . 1'05 

Building p&per ^ ' " *0,06 " 

Roll roofing, asphalt , ^ 0,J5- 

Buiitrrup roofing (3/8") . ^ 0,33 

Asphalt shingles; 3 tab (3/8") . , 0*44 

Wood 'shingles, 7 1/2 inch exposure ' j . ' 0,87 

Ketal roofing / , "Negligible 

Window, single glass ^ . \ .0,10 

Window, single glass with-storm sash 1,54 

Roll^ side w^ll curtain ^ ' Negligible 

■■ ^ — - — 



Source: See (15) - Compiled from (49) and (52 ) - ; 



HOIKING DESIGN, CONSIRIICTION, AND MAINTENANCE 



EXAMPLE OP CUTTING COSTS BY -ADDING* 
INSULATION TO YOUR BROILER HOUSE 



$381.60 savings 
for a grower who 



produces 96,000 
broilers^per year 



Adding 4^n3iilatlon to a poultry house - 
which already ha? insid^aon can save^ 
money and energy. In general, more 
insulation should be used In the celling 
than walls* Adding Insulation only to 
the celling of an existing conventional 
side Curtain house saves energy and 
money* 




Cross section 

Figure 9' DIAGRAM OF INSULATED BROILER 
HOUSE WITH SIDE CURTAINS 



I' 



Ejcaipple ; A broiler grower has tWb 36- 
by 200 foot bifoiler houses* He produces 
90,000 broilers annually* Assutoe -the * 
house presen|;ly^ has one-^^a^lf inch of t * 
insulation l^oard betti^e^ the i^afters^^ 
Asstime he installs an additional 2 " ^ 
inches of polystyrene at a cost of 30-', 
cents per ^square foot* The total R- 
value will increase ftfom 2*1 to 10*1* * 
His estimated^fuel ' sdju4;ngs o^ each of 
^his 5 flocks pe.r year ar^shown in the y 
table based op LP. gas at cents per / 
gallon. The fuel savings are tased 90 
the first 4 w^eks of fuel qse for each 
flock^wlth the average outside, temper^* 
ture indicated. in table IS^^^nd an 
assumed insid^ temperature of 75^?* 
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Table 13 — Estimated* fuel savings ftem 2 inches ^of'polystyrene 
insulation on the- ceiling of both broiler houses 



Mo^tH 


♦ ' #* 
Outside temperature 

(degrees FO 


J 

LP gas savings 
(gallons) 


Dollar 
savings 






1»718 


515*40 


' March 


. ^ 44' 


1,366 


409.80 


May - ■ 

, July • 


63 


528 


i58.40 


. ■ 76 


0 


0.00' 


September 69 ' 


* 

264 


79.20 



Total 



^ ^ 3,876 



$1,162*80 



Each house has 8>000 square feet of 
ceiling area* thus the cost for in- 
stalling the ^additional 2 inches of 
polystyrene in each house is ^2,400 for 

""a total cost of $4,800* If he borrowed 
the $4,800 at 10 percent intfer^st over 
10 years* his annual payment would be 

*$78i;20* His fuel^ saving is .$1.»162*80 
a year* Thus, Kis'^estlinated net savings. 
* per year for both houses, wou^d be 
$381*60* ^ 



Savings at Different LP GasiPrices 
*Cents/gal 25c 30c 35c 



40c 



Annual- 
savings $187.80 $381.60 $575-40 $769.20 



-J 
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HOUSING DESIQN, CONSTRUCTION. AND MAINTENANCE 



EXAMPLE OF CUTTtNG COSTS BY ADDING 
IHSOLATldN * . . 



$68.33 savings 
for a gr.ow^ who 



produces 9tf,000 
broilers per yea^^-^ 



X 



The appropriate amotfb^ of insulaCion- 
for a poultry bouse d^ends.on how long 
the owner *will be raising poultry, 
because insulation is an investiuent' 
' Which can pay for itself over time* 

The owner should first contact a building 
laaterlals supplier and a contractor to * 
determine how much ^t will cost to in- 
stall insulation with total R-value^ of 
6 to 12* The R-value range ma^ be higher 

^.or lower depending on the region* Then 
a local exterision engineer can offer 
advice on the typ^of insulation to in- 
stall and on how it should be installed* 

.He should alscfibe^able to help determine 
the potential 'fuel savings for ea^ R- 
valiie* Since these savings vaiy 
regionally, the break even" R-value point 
between cost of insuratioh and fuel sav** 
ing will vary i^egionally* 

Figure 10 may help to evaluate altema- , 
\tiyes* The figure starts at an R-value 
of 0*78 which is (:lose to zero insula^ 
ticfn* The total fuel s^i^ngs, which are 
shown in gallons per week per'10,000 
square, feet of area insulated p^r degree 
difference between inside and outside 
- ten^er^ture, are only applicable to the 
. first A-weeks of production or l^s since 
' the birds begin supplying a larget por-^ 
tion o£ the total heat required in the' 
latter weeks: 



24 -I 



20-1 

I 16 
o 



8- 



4 - 



"TT 
l 

.78 



1 ' I I ' I ' I- 

2 4 6 8 10 
Thermal resistance, (R-value) 
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Figure 10. GALl,ONS£>F PROPANE REQUIRED . 
PER WEEK TO COMPENSATE FOR 
T-HE B.T.U. HEATLOSS PER JO.OOO 
SQ. FT. OF EXPOSED ROOF OR WALL 
AREA PER 1"F. DIFFERENCE 
BETWEEN INSIDE AND OUTSIDE 
— . TEMPERATURE. 

Example^; A broiler growfitr has two 36 
by 2Q0 foot broiler houses. He produces 
5 flocks of 18,000 birds, per year for a 
total of 90,000; The grower desires to 
limit the addition of insulation to that 
whj,ch could be paid for in 5 year3 at 10 
percent Interest* Assume that the J^rst 
inch of polystyrene costs. 18 cents per 
square feet installed and that each addi- 
tional inch of polystyrene costs 12 'cents 
per square feet* The Installation charge 
is assunied to stay constant per square 
feet* , The savings in gallons of .propane 
per 10,000 square feet of area per week 
per degree difference in inside^ajfid out- 
side 'tenperafcure are taken from the 
figure* ^ , , * 
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Assume that ipsulation is added only to 
the, ceilings <rpof ) and that the houses 
had a half, inch of insulation board, ini- 
tially (2,1 Fi^value), The total area to 
be insulated is 16,000 square feet X8,000 
ft2 per house). Finally, assume that his 
flocks a^re usually placed in January, ' 
March, May> 'July, and Septeiaber when the 
averse outside temperatures are 36*^F, , 
44*^F, , 63<^F, ,,76^F,, and 69*^F. , respec-=^ 
tively, and that the inside temperature 
is 75*^F, 



^ sample , calculation is shown below. 
Table 14 presents a comparison of annual 
cost and annual energy savings irLth pro- 
pane priced at 30 cejits per gallon. 

Total annual ^fnside-^ut side temperature 
difference (no savings in July) = (759- 
*36*^) + (75*i=;W^) + (75*^-63<^) + (75*^-69^) 
= 88<^F, 

Annual gallons of propane required, to 
compensate for heat loss through roofs 
of both. houses with R-values of 2,1; 
88*^F. differende per year x 8,7 gal 
pirbpane/ 10,000 ft.^/iOp difference/ 
week X 4 weeks x 16,000 ft,^ - j 
4>900 gal* propane 



Annual dollar loss = 4,899,8 gal of pro- 
pane X $,30/ gal propane = $1,469,94 

\ 

Mnual dollar^st for l'* of^olystyrene 
llisul^tion - 16,000 ft^ x $,l8/ft2 of 
insulation x 0,2638 (annuity factor for 
a 5 yr lO:^ loan) = £759,7^4 per year, 

1h this case, the grower would select 
1,5 inches of additional polystyrene 
-insulatloh and save $68,33 cents per - 
year for H:he f^J^gt^S years irtien re- ' 
covering the installation cost and over 
$1^000 per year minus insulation main- 
tenance costs^ if any, after the initial ^ 
'5*years, However, if the grower were to 
consider the potential for fuel cost 
^Increase, he may add even more insulation J 
For example, 40-cent ^propane would show 
a savings of $1^622 with 2,5 inches of 
additional -polystyrene* Thus this 
alternative- becomes economically feasible. 



Table 14 — Estimated co&fes and savings for alternative levels of insulaticgi 



Inches 
of poly- 
styrene 


R- value 


Gallons of 
propane lost 
per year 


Annual gallons 
of propane con- 
served by add- 
ing Insulation 


Annual dollar 
savings from 

adding 
insulation 


Aniuial dollar 
costs for 

added 
Insulation 


0 - . 


2.1 


4,889^8 








1*0 * 


6.1 


1.689.6 , 


. 3,210.2 


963.06 


759.74 


1.5 . 


8.1 


1»295.4. " 




1,081.32 


1,012.99 


S 2.0 '■ 


*10.1 


1,013.8 . 


„ 3,886,0 


1»165.80 


l;266.24 ' 


2.5 ^ 


12.1* 


844.8 


4,055,0 


l»il6.50 


flv519.49. 
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HOilSmC IS^GN, GONSHtUCnON, and fAASHTBNAItCB 



EXAMPLE OF GpTTIHG COSTS BY SEALING 
tatACKS MOUND POqLTR? HOUSE DOORS AND 
WINDOWS OR SIDE CtJKPAINS 



$55. 8Q savings 
for a grower who 



produces^ 77,000 
broilers per Vear 



Air infiltrates at the ^te of ^220 
cubic feet*.per hour per foot of crack 
for/a poorly fitted door with a wind 
velocity of 15 miles per ho^ur* A poprly 
f^ted double*-hung wood window Is one 
which has a 3/32-lnch crack and clear- 
ance, »and a poorly fitted door Is one 
^ich permits twice the infiltration 
rate as a poorly fitted double-hung, wood 
window* Curtains, windows, and doors in 
a broiler .house could fall dnto the 
poorly fitted door category* /5/ 



5^/ Adapted directly from (15) ^ 



Example : A broiler groweif has a 40 by * 
308 foot broiler house ^nd piroduces 
77,000 broilers per yeajr. Assume he ^ 
maintains an inside temperature of 85 F* 
the first week, 80^P* t^e second, 75^F, 
, the' third and 70^F* the re«.nder of 
the 8-*^week growing period*^His outside 
temperature for each of 5 flocks placed 
*in January, March, Ma^^f July and 
September are as showt^^in table''"15* 
There is a 15-miles-i>er"hour wind an 
average of 8 hours per iay* Finally, 
assume he desires to ventilate :at. a rate 
of 60 Cubic feet' per minute per 1,000 
broilers the first week of production 
and increase by 60 cubic feet per minute 
each week thereafter! 

The estimated rate of ^infiltration is 
equal to the total oi^all the perimeters 
of the door and side curtains divided by 
2 and multiplied by infiltration rate of 
220 cubic feet per hour per foot of cracfc* 
""^The total, of the perimeters 1^ dfVided by 
2 since the air is a^sumed^ to enter 
through half the cta^ks and, exhaust 
through^the other hal'f* Fb^^ this house 

feet: ^(308 ft x 4) + (3 ft x 4) t^lengths 
and heiglits of the si^ curtains) + (4 
X 27 ft) (end doors)* Thus the total* 
inf ij^tration is 148,750 cubic feet per 
hpur. ^ , A 



The fuel^ savings In- ,the tabl^ are based 
on the assumption ;that the infiltrated 
air Substitutes for the required venti- 
lated air* Tljerefore, only the cubic 
feet of*alr in excess of the required i 
ventiXation is considered in estimating 
heat loss-* This assumption does not^ 
imply that infiltration is- a good sub- 
stitute for proper ventilation* 
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Table l5™Bstiiaated fuel savings txoia properly sealing ' 
^oor^ windows ~ < 



^ / 



Month 


' Outside temp*- 
(degre^s^O^^ 


LP gas savings 
(gallons) \ 


^ Dollar' 
■ sayings' -1^/ 


Jaouary 


36 

♦ 


♦ 


* $20.40 


March. 


. . -44 ' 


. ,. 57. I.; . 




May" 


'\ 63 


29 ■ 


8.70 


July 


. .'76 


ir . 


3.30 


September 


69 


21 


6^30 , 
• 


Total 

♦ 


t 


186 


$55.80 



\f As3ui]ling LF gas costs 30 cents per gallon* 



Savings at Different BP Gas Prices 



<:eftts/gal ; 25^ *^ 30c' *-'35^ 40^ 



Annual 

Savings $46*50 $55*^80 $65fl0 $74.46 



KEEPING RECORDS OF ENERGY USE 



We jiave stressed tl}e iioportance of ' , 
energy* coji^ecvation for the pbuTtry in- 
'dustry &nd have presented nuoiber of 
energy conservation measures to save 
inoney* The following Energy U§e Hecprder 
and Energy Mary charts may help deter^ 
min&^how michK energy ^.s used in. a parti- 
cular operation tlnd identify when -and 
vi^re'l't is used* ^ 

The Recorder designed "to help racord 
c!)anges in b^rd numbers during the month 
r-the' enepgy usage is related tb* birds 
on hand* It allows recording the energy 
We by type of energy* The diary per- 
mits ^the user to, record fue}. and 
electricity prices and make note^s con*. 



cerning special factors which may have 
affected energy use or production <^hat . 
iponth Such as weather and disease. 

Read .electric, gas*(propane or^natural 
gas), ai^4 gasoline or diesel fuel meters 
monthly. In the absence of meters, 
record ainounts purchased on fuel bills. 
Althoug];^ these may notbe on a monthly 
basis, :they should still provide a basis 
for edtimating monthly, and annual energy 
use* Gasoline Qr diesel fuel use also 
xou),d be reCOirded as it is used In. 
vehicles, tractors, or engines^ This 
data already m^y have b^n recorded for 
gasoline tax refund claims* 



Year ' Type of Po^J^ltry 



D^te 5 


* * 


Mortality 
since 
\ previous 
entry 


Number 
added 

or 
started 


Number 
sold 


Date 


1 

EIg c t rl cf tv 
fkilowatt 
hours) ' 


Gasoline 
or 

diesel i- 
(g alio Off) 


( • ) 


1/ 

( ) 


Jan. 














* 








- 














— ^ "1 ^ I J. 


Feb. 

* 
-> 

Apr* 

May 

June 
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. 
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'See footnotes* at end of chart* 



Energy Dse Recorder. . 



V Date 


NumBer 
ort ^ 
fiand 


Mortality 
since 

previous 
en try 

r 


Number 
added 
or 
started 


Nmber 
sold 


Date 
* 


Electtricltv 
tkilowatt 
"^^-^ hours) / 


Gasoline 

ox 
aiesei 
(gallons) 


1/ 

( ) 


1/ 

( ) 


^ July ■ 
* 

Aug- ^ 

Sept* 

Oct* 

Nov* 

Dec* 

• ■■•)■ 




1 1 


















* ' ^ 
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L/ Us^ this column, for .ru^ -oil, natural^ gas, propane' Z!bal, ot other fuel^* 



Energy Diary 

Year Type of poultry 



Jan. Prices paid for: 

. Electricity - ^/kUh 

statural gas ft^* 

^ Coal " $/ton 



LF gas 
Gasollne/dlesel 
Fuel oil 



c/gal 



Hote 



Feb. Prices ^ald for: 

* . Electrl<;ity 

* - ^ Hatut^ gas 

Coal 



C/kUh gas 

ft^*- ' QasollneAillesel 

$/tOn Fuel oil. 



C/gal 



Mar, 



Prices paid for: 

Electricity 

Natural 
a>al 



gas 



c/kHh LP gas' 
ft^* Gasoline/diesel 
$/ton Fuel oil * 



C/gal 



April ' Prices paid for: 

Electricity ^/kWh 

Natural gas ft^* 

Coal $/ton 



LP gas 
Gasoline /diesel 
Fuel oil 



C/gal 



May Prices paid for! 

Electricity 

' Natural gd£ 

a>al 



C/kWti ^ LP gas 
ft^* ^ Case line/ die sel 
$/ton ' Fuel oil 



C/gal 



*^=^ 

June Prices paid for: 

^ ' Electricity ^/kWh 

$/ton 



Natural gas 
Coal 



* Or therms. 



LP gas 
G^sol ine/ diesel 
Fuel oil t ' 



c/gal 
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Eaer^ Diary *^ 

Year ' Type of poultry 



July Prices' paid for: 

Electricity i c/kWh 
Natural gas " ft * 
\ Coal ■ $/taii 



LP gas 
Gasoline/ dle^el 
Fuel oil 



Notes 



Aug. 



/ Prices paid for: 
.X^ectrlcity - ■ c/kWh 

Natural gas ft-^* 

Coal ^ $/tOTi 



LP-^ gas 
Gasoline/ die sel 
' Fuel oil 



c/gal 



Sept, 'Prices paid £6t'z 

Electricity 

Natural gaa 

Coal 



c/kwh ■ LP gas' 
ft 3* Gasoline /diesel 

$/ton Fuel oil 



C/gal 



Oct* Prices paid for: 

'I Electricity c/kWh 

Natural gas ft^* 
Coal ' $/ton 



C/gal 



, LP, gas 

Gasoline /dleseX 
Fuel oil 



t^ov. Prices paid fbr; 

Electricity c/kWh 

Natural gas ft^* 

Coal $yton 



LP gas 
Gasollne/dlesel 
Fuel oil 



c/gal 



Dac« Prices paid for: 

Electricity . c/kWh 
"^ft^* 
$/ton 



Naturar gas 
Coal 



LP gas 
Gaso^ne 
Fuel oil 



c/gal 
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In the absence of a separate electric 
meter for the poul^y operation^ anr 
owner may be able to est;lmate the 
annual nuofl>er of kilowatt-hours used 
'dn' his hom0 by using the estimated 
appliance icllowatt-hotir usage rates in 
table 16. Divide^ the estimated annual 
household .electricity usage by 12 to 
get ^ monthly estimate. This value 
can be entered in the energy record 
'an3 aabtracted from th^; total elec- 
tricity use to estimate* poultry elec-. 
ttlcity use each month* 

♦ 



Another way to figure electricial use 
for the poultry operation Is to^use 
the energy estimator schedules wnich 
follow* Energy use estimator vork- 
sheet 1 is a scjiedule of the hours of 
use for various electric motors and 
electric lights- on the farm* Energy 
use estimator worksheet 2^ is a chart 
to assist in estimating the kilowatt- 
hours used in the poftitry opetation* 
Conversion factors used in the second 
column can be obtained frdm table 9 
on page 44* * 



V 



Table 16**^&8timaced annual energy reqtjl^m^nts of electric househol^d appliances 1/ 



Est, kWh 1/ 

cofTSumed 

annually 



/ 



Est* kWh 1/ 
^consumed' 
annual ly 



15 
100. 
8 

106' 

14 
186 
■ 90 

13 
190 

1>175 
1>205 
205 
33 
39 
50 
22 
30 



1>195 
1>761 
728 
1>217 
1,137 
1>829 



993 
144 
103 
76 
4>8li 



COMFORT *C0NDITI0N1NG 

Air gleaner 
Air conditioner (room) 
Bed covering 
Dehumidifier 
Fan .(attic) 
Fan (circulating) 
Fan (rollaway) ^ , 
Fan (windo}^) 
Heater (portable) 
'Hearing pad 
Humidifier 

'home HNTEIITAINMENT 



FOOp PREPARATION 

Blende * 

* BrMler ' ' - . _ _ 
Carving knife , 

- Coffee inaker 

■ Deep Iflfyer ' 0 ^ ' . 
^ Dishwasher - 
Egg cooker 
Frying pan ** 
^ Hot plate 
Mixer ^ ' 

OVeUi Microwave (only) 
^ , Range 
with oven 

* with self-cleaning" oven 
Kpaster 
Sandwich grill 

^^oa^ter - 
Trash compactor 

Waf£X,e Iton ^ cuoe typ« ^ 

Wast^ disposer ^ * - 

?P0D PRESERVATION 

Freezer .(15 ft^) 
Freezer (fr6stles& 15 ft^) 
, ^^frigerator {12 ft^) 

Ifefrigera^or (frostless 
^ Refrigerator/Freezer (14 ft^) 
(F^ostlees 14 f t^') 
■ ^ 

- LAUNDRY^ ' 

clothes jiryet 
Iron (band) 

Washing machine (automat^c) 

^ f/ashing. ^machine (nonautomatic) 
Water heater ^ ^ 

\ . ' [ ^ ^ ^ ^ . ■ ' 

1/ When using these figuces for projections^ such factors as the size of the specific 
appliance> th^ {^ecgraph^ic area of use> and indlvidtjal tjsage shotjld be considere'^d » 

■ Z/ Based^oir 1 rOOO hours of operation^per year* This figure will vary widely depending 
on area and specific size of unit» 

Source; Electric Energy Association, 90 Park Ave- > New York, N.Y, 10016* 



Ra'dlo 

Radio/record player' 
Television 
black & vhite ' 
tube type 

'solid state ] 
color ^ 
" tube type, 
solid s^ate ^ 

HOUSEWARES 

Clock - ^ , 

Floor pollshjer - 
Sewing machine^ ^ 
Vacuum cl'eaner 



216 , 
-860 
147 ^ . 
377 . . 
291 ' 

138 
170 
17,6 

10, . . 
163 



^ 86 
109 



350 
120 

660 
440 



17 

is 
11 

46 
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Eaergy; Use Estimator— Worksheet 1 



Type oft^ 
equipment^ 



Average nafliber^b^t hours by month for vaXious equipment operations daily 



M 



M 



Total 



.Mechanical feeder 
^e'^d auger ' " = 
'Automatic waterer ^ ^ 

Egg collector 

Ifenure removal equipment 
^ Water pump ^ 

Ventilation fans 

Lighting 



/ 




n. 



50 



51 



Energy Use Estimator — Worksheet 2 
Blectiicity used' during the month of 



19 



♦ 


CD 


(2) 


(3) 


(4) ^ 


Type of Equipment 


No. ^ 
of< 
each 


Kilowatts 
per hour 
of use. 


Hours 
of 
use 

♦ 


Kilowatt- 
hours 



M&chanical feeder 

^ F€^erd' anger 

Automatic waterer 

Egg collector 

Man^^ reinoval 
equ^ment . 

Water pmap 

Ventilation /f^ns* 

Lighting 1/' 




Total 



1/ Enter watts per bulb times 0.001 in column 2* * ^ ' 

, Procedure for coinpleting Energy Use* Estimator Worksheet 2: , ' 

♦ 

1* Enter the number of each type of equipment in colunm 1* * 

2> Select the correct kilowatt-hours of ufe conversion factor for that size 
jjt motor and enter it in column 2* See kWh conversion factors on page 

3* Enter hours of use from Energy Use Estimator Workstteet 1 in column 3* 

. * . ) 

4, Multiply columns 1, 2, and 3 together and enter the result in column, 4 
tkWh per month) * 

5* Add totals in coljimn 4 lor the estimated monthly electrical asage for the 
poultry opneration* ^ * 



Of 



BTU ACCOUNTING 

The producer can convert the quantities 
of different types of fuel used on his 
farm to a common measure, the Btu of 
energy used with the aid of the con- 
vefsl<^ factors In the tabulation 
below*^ The producet ^pay find this 
measure useful when comparing total ^ 
energy use from year to^year or month 
to month or wKen comparing alternative 
equipment .or practices in tej^ms^ of 



energy u^e where more than one type 
of fuel is involved* For example, if 
one used \, 000 gallons of propane, 
50d gallons of regular gasoline, and 
25,000 kilowatt hours of elefctricity 
last year, the total energy use, in Btu 
would bV515*3 million BtU* The* 
calculations followt < 



4,000 gallons^ ptt)pane x 92,000 ttu/gal. 



500 gallons teg. gasoline x 
25,000 kWh X 3,412 fitu/kWh 




24,000 Btu/gal 



Total Btu 



368,000,OpO 
62,000,000 
85.300.000 

515,300,000 



Btu Conversion Factors 



Casoline (regular) " , 
Di!esel fuel {no. 2) « ; 
Propane 

Natural gas ^ 

Natural gas 

Fuel oil {no, 2) 

Coal {anthracite) 

Coal Oiigh-volatile bituminous) 

Coal' {lignite) - 

Electricityf ** 



6,12 lb/gal 
7.07 lb/gal 
4.25 lb/gal 



7.2, lb/gal 



124,000 
140,000 
92,000 
, 1,067.5 
100,000 
138,500 
25,894,000 
23,734 ,000 
13,894,000 



Btu/gal^ 
Btu/gal ; 
Btu/gal 
Btu^gal . 
Btu/ therm 
Btu/^aJ 
Btu/ ton 
Btu/ton 
Btu/ton 
Btu/kWh 



Sources: .Environmental Engineering 
^ Analysis and Practice', Burgess H. 

Jennings, International Textbook ComH 
pany, Scranton, PA, 1970 'and Tractors 
and Their Power Units, by larger, 
Liljedahl, Catleton and McKibbon, 2nd 
ed*, Wiley and Sons, N,Y*, 1963* . 
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